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NEUROBIOLOGY :  SIXTH  MEETING  OP  THE  EURO¬ 
PEAN  SOCIETY  FOR  NEUROCHEMISTRY 

1  INTRODUCTION 

The  Sixth  meeting  of  the  European 
Society  for  Neurochemistry  (ESN)  was  held 
in  Prague,  Czechoslovakia  from  1  through 
6  Septenber.  There  were  850  participants 
froa  32  countries  with  the  largest  repre¬ 
sentation  froa  Western  and  Eastern  Euro¬ 
pean  countries.  The  distribution  was 
unusual  in  that  scientists  froa  Eastern 
European  countries  constituted  43  percent 
of  the  total  number  of  attendees  with  the 
greatest  number  froa  the  USSR  and  Czecho¬ 
slovakia.  This  was  due  to  the  fact  that 
the  conference  was  held  in  an  Eaatam 
European  country.  In  general,  conferences 
held  in  Western  European  countries  are 
attended  by  only  a  few  participants  froa 
Eastern  European  countries. 

The  format  of  the  ESN  meetings  con¬ 
sists  of  a  plenary  lecture  dedicated  to 
the  presentation  of  the  state  of  the  art 
in  one  area  of  neuroblolngy ,  and  symposia 
of  which  at  least  one  is  focused  on  a 
subject  of  major  interest  to  clinicians. 
In  addition,  there  are  workshops  and 
roundtables  on  specialized  topics  as  well 
as  poster  presents*,  lone .  At  each  meeting, 
two  or  three  young  scientists  chosen  be¬ 
fore  the  meeting  present  their  research 
as  the  ESN  honorerv  lectures. 

The  publishing  houses  of  John  Wiley 
and  Sons  (Chicester,  UK)  and  Acadeala 
(Prague)  will  jointly  publish  two  vo'umes 
v‘*h  articles  based  on  the  lectures  given 
in  the  Symposia,  Workshops,  and  Round¬ 
tables.  The  titles  of  these  volumes  will 
be  '“e '  ".bo  l  » 7 rid  levelopnar*  of  the 
Vervoue  .-ye  ten  and  Punav  t  •  Trtmmitiara 
rnd  pr  ■•'’j  it.  rg  ,  reflecting  the  l  I. ernes  of 
the  ESN  meeting  In  Prague.  It  Is  antici¬ 
pated  that  these  publications  will  be 
available  In  b  months  to  1  vear. 

A  wide  range  of  topics  was  covered 
In  the  symposia,  workshops,  round  ta¬ 
bles,  and  poster  sessions  (see  Appendix 
i'  with  English  as  the  obligatory  lan¬ 
guage  for  all  scientific  presentations. 
The  topics  Included  molecular  biological 
approaches  to  studies  of  the  nervous  sys¬ 
tem,  neuropeptides  and  neuro t r ansm 1 t ter s 


and  their  receptors,  membrane  lipids  and 
proteins,  neurotoxins,  immunological  ap¬ 
proaches,  neurogenesis,  and  neuropathol¬ 
ogy  as  well  as  ocher  research  areas. 

Because  of  the  large  numbers  of  sci¬ 
entific  presentations  as  well  as  concur¬ 
rent  sessions,  this  report  encompasses 
selected  topics  which  deal  with  research 
areas  of  fundamental  Importance  for  neu¬ 
robiologists  and  are  being  actively  pur¬ 
sued  by  European  neuroscientists.  In 
contrast  to  the  ESN  meeting  in  1984  (ONRL 
report  C-7-84),  there  was  a  great  deal  of 
emphasis  on  the  use  of  molecular  biologi¬ 
cal  and  Immunological  techniques. 

2  PLENARY  AND  HONORARY  LECTURES 

The  main  plenary  lecture  was  pre¬ 
sented  by  E.A.  Barnard  (MRC  Molecular 
Neurobiology  Unit,  MRC  Center,  Cambridge, 
UK).  He  dealt  with  a  relatively  new  and 
exciting  area  of  research  in  neuroblol- 
ogy,  namely  the  cloning  of  genes  for  re¬ 
ceptors  for  neurotransmitters  and  neuro¬ 
hormones  utilizing  the  Immensely  powerful 
methods  of  modern  molecular  genetics. 
Cloning  of  the  DNA  *  s  which  encode  the 
receptor  subunits  can  provide  the  full 
amino  acid  sequences,  an  attainment  gen¬ 
erally  far  beyond  the  range  of  conven¬ 
tional  approaches  to  protein  sequencing. 
These  clones  can  also  yield  radiolabeled 
hybridization  prnbes  for  analyzing  the 
development  and  regulation  of  receptors 
at  the  messenger  RNA  (mRNA)  levels,  as 
well  as  for  tracing  the  chromosomal  and 
cellular  locations  of  their  gene  expres¬ 
sion. 

In  hla  excellent  lecture,  Barnard 
reviewed  the  various  stages  required  far 
the  application  of  the  recombinant  DNA 
(rDNA)  approach  to  a  receptor  protein. 
The  first  stage  is  generally  at  the  level 
of  protein  biochemistry.  Involving  puri¬ 
fication,  subunit  analysis  and  separa¬ 
tion,  and  acquisition  of  the  other  fund¬ 
amental  inforaat Ion  on  the  protein.  The 
second  stage,  for  the  most  usual  case  of 
extremely  rare  mRNA 1 s  encoding  these  pio- 
telns  Is  the  detection  and  concentration 
o!  those  mesjages.  The  Xevopufl  oocvte 
system  for  cellular  translation  of  reepp- 
tor  raRNA's  offer:;  great  advantages  lor 


that  study  and  can  provide  new  informa¬ 
tion  in  its  own  right  on  the  receptor. 
Barnard  presented  data  from  his  own  re¬ 
search  and  collaborating  laboratories  on 
the  muscle  and  brain  nicotinic  acetyl¬ 
choline  receptor,  the  brain  y-aminobutyic 
acid  (GMBA)  receptor  and  a  brain  opiate 
receptor. 

The  final  stages  involve  the  inter¬ 
pretation  of  the  primary  structure  in 
terms  of  the  organization  of  the  receptor 
in  the  neuronal  membrane.  Also  important 
at  this  stage  of  interpretation  is  the 
experimental  manipulation  of  the  cloned 
DNA,  for  example,  to  delete  or  replace 
individual  subunits  in  the  structure  or 
to  mutate  sites  implicated  in  the  recep¬ 
tor  function  as  well  as  to  vary  transduc¬ 
tion  elements.  The  Xe-napua  oocyte  system 
is  again  an  important  tool  here  in  analy¬ 
zing  the  requirements  for  channel  func¬ 
tion.  Thus,  the  combined  results  of  gene 
cloning,  hybrldizat icn  tracing,  and  ex¬ 
perimental  gene  modification  are  provid¬ 
ing  a  whole  new  dimension  of  insights 
into  the  nature  and  function  of  neuronal 
receptor  systems. 

In  another  plenary  lecture,  M.J. 
Berridge  (Unit  of  Insect  Neurophysiology 
and  Pharmacology,  Department  oc  Zoology, 
University  of  Cambridge)  discussed  an¬ 
other  relatively  new  and  important  re¬ 
search  area,  namely  receptor-stimulated 
inositol  phospholipid  hydrolysis  and  neu¬ 
ral  function.  Many  transmitters  in  the 
brain  act  by  stimulating  the  hydrolysis 
of  an  inositol  lipid  (PIP2)  to  give  di- 
acylglycerol  (DC)  and  inositol  1,4,5-tri- 
phosphate  (Ins  1,4,5P3).  These  two  second 
messengers  mark  the  beginning  of  a  highly 
versatile  signalling  system  which,  ac¬ 
cording  to  Berridge,  may  have  a  unique 
rcle  to  play  in  modulating  neural  activ¬ 
ity.  By  mobilizing  calcium  from  intra¬ 
cellular  stores,  INs  1,4, 5P3  may  regulate 
the  intracellular  level  of  calcium  by 
adjusting  the  endoplasmic  reticular  cal¬ 
cium  set-point,  thereby  affecting  both 
excitability  and  1 aci 1 1  tat  ion.  The  DG/C- 
kinase  pathway,  through  its  ability  to 
modulate  a  variety  of  physiological  pro¬ 
cesses,  may  regulate  both  transmitter 
release  and  ere  i  t ab 1 1  i  ty  .  Some  of  the 
changes  in  excitability  seem  to  depend 


upon  changes  in  potassium  permeability. 
According  to  Berridge,  receptor-stimu¬ 
lated  inositol  lipid  hydrolysis  may  thus 
play  a  central  role  in  neural  function  by 
modulating  transmitter  release  through 
subtle  alterations  in  excitability. 

In  an  ESN  honorary  lecture,  A.H. 
Puterman  (Department  of  Neurobiology, 
Weizaann  Institute  of  Science,  Rehovot, 
Israel)  presented  data  suggesting  that 
acetylcholinesterase  (AChE)  may  be  bound 
to  the  plasma  membrane  via  a  direct  in¬ 
teraction  with  one  or  more  molecules  of 
phoephatidylinositol  (PI)  and  that  the 
hydrophobic  anchor  of  the  enzyme  is  the 
1,  2-diacylgiycerol  moiety  of  the  PI. 
AChE — the  enzyme  catalyzing  the  breakdown 
of  the  important  neurotransiaitter ,  ace¬ 
tylcholine-— exists  in  a  number  of  molecu¬ 
lar  forms  which  can  be  distinguished  by 
their  uolubllity  characteristics  and  sed¬ 
imentation  coefficients.  In  the  electric 
organ  of  Torpedo  mamcrata  uaed  by  Futer¬ 
man  for  his  studies,  much  of  the  ACliE 
exists  as  a  catalytic  subunit  character¬ 
ized  by  solubilization  by  detergents 
(DSAChE).  This  form  of  the  enzyme  In 
Torpedo  can  also  be  selectively  and  spe¬ 
cifically  solubilized  by  the  use  of  a 
phosphatidylinositol-specif ic  phospho¬ 
lipase  C(PIPLC).  Futerman  found  that  at 
least  three  other  proteins  of  widely  dif¬ 
fering  origin  and  function — the  Thy- 1 
antigen  of  neurons  and  thymocytes,  the 
variable  surface  glycoprotein  of  the  par¬ 
asite  Try  pano  scan  bricei ,  and  mammalian 
alkaline  phosphatase — are  also  attached 
to  the  plasma  membrane  via  covalently 
bound  PI  as  was  found  for  Torpedo  AChE. 
The  hydrophobic  membrane  anchoring  domain 
of  all  these  proteins  seems  to  share  a 
number  of  common  structural  features. 
Thus,  Futerman  think:,  that  covalent  mod¬ 
ification  by  PI  may  be  an  ubiquitous 
mechanism  for  the  anchoring  of  membrane 
proteins . 

3  SYMPOSIA 

The  Impact  of  Molecular  Cenetics  on  Neu- 
rochealstry 

This  session  was  attended  bv  a  very 
large  number  cf  participants,  indicating 
the  increased  interest  of  neurosc  lent  i.scs 
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in  Che  application  of  molecular  biologi¬ 
cal  techniques  to  neurobiological  re¬ 
search. 

Nictonlc  acetylcholine  receptor. 
Some  of  their  work  on  the  analysis  of 
cloned  DNA  encoding  nictonlc  acetylcho¬ 
line  receptor  subunits  from  the  chicken 
central  nervous  system  (CHS)  was  present¬ 
ed  by  M.G.  Darlison,  V.B.  Cockcroft,  A. A. 
Hicks,  M.D.  Squire,  S.J.  Moss,  and  E.A. 
Barnard  (MRC  Molecular  Neurobiology  Unit, 
MRC  Center,  University  of  Cambridge  Medi¬ 
cal  School).  These  investigators  are 
examining  the  existence  and  structure  of 
nicotonic  acetylcholine  receptors  in  the 
brain  by  the  use  of  rDNA  technology.  DNA 
fragments  encoding  subunits  of  the  chick 
peripheral  nicotinic  acetylcholine  re¬ 
ceptor.  (AChR)  were  used  to  proba  chick 
optic  lobe  complementary  DNA  (cDNA)  li¬ 
braries  in  a  search  for  homologous  brain 
sequences.  Recombinants  identified  in 
this  manner  were  characterized  by  nucleo¬ 
tide  sequencing  of  cloned  Inserts.  As 
expected,  the  deduced  neural  sequences 
were  found  to  exhibit  strong  homology 
with  published  peripheral  acetylcholine 
receptor  subunit  sequences.  However, 
significant  differences  were  observed, 
particularly  in  the  region  between  the 
transmembrane  segments  M3  and  MA.  In 
addition,  a  chick  genomic  clone  was  iso¬ 
lated  by  cross-hybridization  at  high 
stringency,  using  an  optic  lobe  cDNA 
clone.  An  analysis  of  the  nucleotide  and 
primary  sequences  of  these  clones  was 
presented  . 

Regulation  of  the  Tubulin  Multigene 
Family.  Some  of  the  continuing  excellent 
research  at  the  Department  of  Neurobiol¬ 
ogy,  The  Veizmann  Institute  of  Science, 
Rehovot ,  Israel  was  presented  by  U.Z. 
Littauer  on  the  regulation  of  the  tubulin 
multigene  family.  Microtubules  are  par¬ 
ticularly  important  in  the  brain  where 
they  are  Involved  in  cell  differentia¬ 
tion,  migration,  and  synaptic  transmis¬ 
sion.  In  mammalian  DNA,  hybridization 
experiments  with  labeled  tubulin  cDNA 
probes  have  revealed  the  presence  of  c- 
and  8-tubulin  multigene  families.  How¬ 
ever,  the  number  of  functional  genes  is 
unknown  and,  indeed,  several  rat  a-tubu- 
ltn  pseudogenes  (nonfunctional)  were 


identified  and  sequenced.  Specific  cDNA 
probes  were  constructed  to  study  the  ex¬ 
pression  of  an  individual  member  of  the 
tubulin  gene  family.  Two  a-cBNA  clones 
were  isolated  and  their  nucleotide  se¬ 
quence  was  determined.  These  two  clones 
were  found  to  share  high  homology  within 
the  coding  region.  However,  the  3'-un- 
translated  coding  regions  are  highly  di¬ 
vergent.  A  strong  interspecies  homology 
exists  in  the  3' -untranslated  region  when 
compared  with  specific  a-tubulin  isotype 
sequences  from  other  mammals.  The  nucle¬ 
otide  sequence  of  a  rat  brain  6-tubulin 
shows  a  high  homology  when  compared  to 
chicken  and  human  6-tubulin  sequences. 
However,  the  3* -terminal  coding  end  shows 
a  high  degree  of  divergence  and  no  homol¬ 
ogy  is  observed  at  the  3 '-untranslated 
region.  Comparison  of  the  derived  amino 
acid  sequences  from  different  species 
demonstrates  that  the  amino  acid  changes 
are  not  randomly  distributed,  but  rather 
that  there  are  several  conserved  and  two 
highly  variable  regions  common  to  8-tubu¬ 
lin  polypeptides  from  various  sources. 
Three  6-tubulin  mRNA  species  are  present 
in  rat  braiu;  a  dominant  neuronal  1.8 
kllobase  (kb)  species  and  two  minor  spe¬ 
cies  of  2.6  and  2.9  kb  respectively  which 
are  developmentally  regulated.  Recent  in 
situ  hybridization  studies  on  brain  sec¬ 
tions  have  shown  that  ,  the  level  of  tubu¬ 
lin  expression  is  different  in  various 
cells  of  the  cerebellum.  Furthermore, 
immunohistochemistry  studies  demonstrate 
that  different  microtubules  are  localized 
in  individual  cerebellar  cells. 

Catecho lamines :  A  Molecular  Genetic 
Study.  A  molecular  genetic  approach  to 
the  study  of  catecholamines  was  presented 
by  J.  Mallet  (Laboratoire  de  Neurobiolo- 
gie  Cellulaire  et  Moleculaire,  Centre 
National  de  la  Recherche  Scientific,  Gif- 
sur  Yvette,  France).  Mallet,  who  is  an 
extremely  productive  and  first  class 
young  scientist  emphasizing  the  use  of 
rDNA  techniques  in  neurobiology,  dis¬ 
cussed  some  of  his  continuing  work  on 
catecholamines.  These  compounds  are  an 
important  class  of  neurotransmitters 
present  both  in  the  central  and  peripher¬ 
al  nervous  system.  They  constitute  a 
useful  model  for  the  analysis  of  the 


mechanisms  involved  in  the  regulation  of 
gene  expression  during  development.  Tyro¬ 
sine  hydroxylase  (TH) ,  the  rate-limiting 
enzyme  in  the  synthesis  of  catecholamine 
has  been  intensively  investigated  because 
of  its  key  role  in  the  physiology  of  ad¬ 
renergic  neurons.  The  regulation  of  its 
expression  is  under  developmental  con¬ 
trol,  and  its  synthesis  can  be  induced  in 
vivo  by  nerve  stimulation  or  by  treatment 
with  veserpine  or  steroids.  Also,  multi¬ 
ple  kinase  activities  may  be  involved  in 
the  short-term  regulation  of  catechola¬ 
mine  biosyntrnesis  by  afferent  activity. 

The  entira  amino  acid  sequence  of 
rat  and  huuan  TH  was  deduced  from  cDNA 
clones.  Sequence  comparison  with  phenyl¬ 
alanine  hydxO~'. /lase  indicates  that  these 
enzymes  share  a  high  degree  of  homology. 
K  cDNA  containing  the  complete  coding 
sequence  of  rat  TH  mRNA  was  inserted  into 
the  SP6  vector  system.  Microgram  amounts 
of  TH  mRNA  could  then  be  produced.  After 
microinjection  into  Xencpus  oocytes,  this 
mRNA  was  found  to  direct  the  synthesis  of 
a  protein  that  has  the  ability  to  direct 
the  synthesis  of  dopa  from  tryosine. 
Thus,  the  post-translational  modifica¬ 
tions  which  are  required  for  the  full 
activity  of  the  enzyme  can  now  be  ana¬ 
lyzed  . 

As  a  model  to  study  the  trans-aynap— 
tic  induction  of  the  enzyme,  rats  were 
injected  with  a  single  dose  of  reserpine 
and  the  time  course  changes  of  both  TH 
mRNA  and  enzyme  activity  were  analyzed  in 
rat  adrenals,  locus  coeruleus,  and  sub¬ 
stantia  nigra.  In  both  locus  coeruleus 
and  adrenals,  reserpine  caused  an  in¬ 
crease  of  TH  mRNA  which  was  maximal 
2  days  after  drug  injection.  This  in¬ 
crease  is  about  twice  that  of  the  enzyme 
activity.  No  change  was  observed  in  sub¬ 
stantia  nigra.  The  effect  lasted  longer 
in  locus  coeruleus  than  in  adrenal.  Ac¬ 
cording  to  Mallet,  the  time  course  dif¬ 
ference  between  locus  coeruleus  and  ad¬ 
renals  is  most  likely  to  result  from  a 
difference  In  the  stability  of  TH  mRNA  in 
the  two  structures. 

Because  of  the  great  heterogeneity 
of  nervous  tissue,  it  Is  desirable  that 
specific  mRNA  hybridization  be  detected 
at  the  cellular  level.  Thus,  Mallet  car¬ 


ried  out  in  situ  hybridization  experi¬ 
ments  on  adrenal  and  rat  brain. 

Mallet  has  also  isolated  the  TH  nu¬ 
clear  gene  from  a  rat  cosmid  library,  and 
analyzed  and  introduced  this  gene  by  tne 
calcium  phosphate  precipitate  method  into 
mouse  neuroblastoma  and  hamster  glial 
cells  that  do  not  produce  detectable  lev¬ 
els  of  TH  mRNA.  He  found  that  transcrip¬ 
tion  and  translation  of  the  TH  gene  oc¬ 
curred  in  the  transfected  cells.  This 
approach  will  be  very  useful  in  assessing 
the  functional  role  of  sequences  preced¬ 
ing  the  coding  portion  of  the  gene. 

The  human  TH  gene  was  assigned  to 
chromosome  11.  Digestion  of  human  cellu¬ 
lar  DNA  with  restriction  endonuclease 
EC0R1  revealed  a  high  frequency  restric¬ 
tion  fragment  length  polymorphism  which 
constitutes  a  suitable  marker  for  fu¬ 
ture  linkage  studies  involving  the  TH 
gene. 

Cloned  genes  for  molluscan  neuropep¬ 
tides  .  Studies  involving  the  use  of  rDNA 
methods  in  nonaammalian  systems  was  dis¬ 
cussed  by  E.  Vreugdenhil  and  J.  Joose 
(Department  of  Molecular  Neuroendocrinol¬ 
ogy,  Biological  Laboratory,  Free  Univer¬ 
sity,  Amsterdam,  The  Netherlands).  These 
investigators  cloned  genes  for  molluscan 
neuropeptides  which  specify  behavioral 
patterns. 

The  nervous  system  of  several  mol¬ 
luscs  can  be  used  as  a  convenient  experi¬ 
mental  system  for  the  investigation  of 
cellular  and  molecular  levels,  the  rates 
of  peptides  as  neurotransmitters,  and 
their  role  in  the  regulation  of  behavior. 
Other  groups  have  studied  these  problems 
in  considerable  detail  in  the  peptidergic 
bag  cell  neurons  of  the  marine  mollusk 
Aplysia  calif orr.ica  and  in  the  neurosec¬ 
retory  caudo-dorsal  cells  (CDC)  of  the 
fresh  water  snail  hxjrmac  Ptagnali3  which 
control  and  coordinate  egg-laying  and 
accompanying  egg-laying  behavior  in  these 
two  species.  Vreugdenhil  and  Joose  have 
used  Lyrmae  siagnalis  for  their  studies. 

They  have  found  that  CDC  release  at 
least  nine  peptides  which  arp  derived 
from  a  common  precursor  of  35  kl I ortal tons 
(kD).  The  best  characterized  of  this 
peptide  set  is  the  caudo-dorsal  cell  hor¬ 
mone  (CDCH) .  This  36-amino-ac id  peptide 
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Induces  ovuladon,  stimulates  synthesis 
of  secretory  products  in  the  female  ac¬ 
cessory  sex  glands,  and  affects  identi¬ 
fied  neurons  in  the  neuronal  feeding  net¬ 
work. 

Because  neuropeptides,  as  a  rule, 
are  synthesized  as  parts  of  larger  pre¬ 
cursor  proteins,  their  structure  and  or¬ 
ganization  on  the  precursor  are  directly 
approachable  by  the  use  of  molecular  ge¬ 
netic  techniques.  Using  such  techniques, 
Vreugdenhil  and  Joose  were  able  to  iso¬ 
late  and  characterize  several  cDNA  clones 
encoding  CDCH  and  CDCH-like  peptides. 
Southern  blotting  experiments  gave  4  to  5 
hybridization  signals,  suggesting,  as  in 
Aplysia,  the  existence  of  a  family  of 
gene3  which  control  egg-laying  and  egg- 
laying  behavior. 

Comparison  of  the  CDCH  precursor 
protein  with  the  egg-laying  hormone  (EGL) 
of  Aplysia  showed  that  homology  could  be 
found  in  EGL  and  the  a,  B,  and  y  bag  cell 
peptide  regions.  This  homology,  however, 
falls  off  dramatically  in  the  parts  out¬ 
side  this  region. 

Ir.  situ  hybridization  experiments  in 
combination  with  immunocytochemistry  and 
Northern  hlotting  showed  that  the  members 
of  the  CHCH  gene  family  are  expressed  in 
a  variety  of  neural  and  nonneural  tis¬ 
sues.  Vreugdenhil  and  Joose  are  studying 
the  role  of  this  diverse  expression  in 
egg-laying  behavior, 

Acetvchollne  Receptors  in  Locusts. 
Some  excellent  studies  on  insect  neuronal 
transmitter  receptors  and  encoding  nucle¬ 
ic  acids,  in  another  nonmatmnalian  system 
(locust)  were  reported  by  H.  Breer,  D. 
Benke ,  W.  Harke,  and  L.  Wieczorek  (Facul¬ 
ty  of  Bioiogy.  University  of  Osnabruck, 
West  Germany) . 

Considerable  efforts  have  recently 
been  made  towards  a  molecular  Identifica¬ 
tion  of  neuronal  transmitter  receptors. 
The  CNS  of  insects  contains  a  high  con¬ 
centration  of  nicotinic  acetylcholine 
receptors  (AChR's)  and  studies  have  been 
carried  out  to  identify  the  neuronal  AChR 
from  locusts.  Breer  et  al.  purified  a 
large  complex  receptor  protein  which  ap¬ 
peared  to  be  composed  of  4  to  5  identical 
or  very  similar  polypeptides.  WTien  recon¬ 
stituted  in  planar  lipid  bilayers,  the 


native  homooliogomeric  protein  gave  a 
functional  ion  translocating  system  ac¬ 
tivated  by  cholinergic  agonist,  thus 
proving  that  the  protein  represents  a 
functional  AChR.  Immunological  approaches 
revealed  that  there  are  obviously  signif¬ 
icant  molecular  similarities  between  the 
constituents  of  th»  neuronal  insect  re¬ 
ceptor  and  the  peripheral  heterooligomer- 
ic  vertebrate  receptor.  This  was  con¬ 
firmed  when  the  N-terminal  amino  acid 
sequences  of  an  insect  receptor  polypep¬ 
tide  fragment  was  determined.  As  a  first 
step  towards  an  application  of  rDNA  tech¬ 
niques,  RNA  preparations  from  locust  ner¬ 
vous  tissue  were  probed  for  receptor-spe¬ 
cific  mRNA  using  reticulocyte  lysates  and 
Xencpus  oocytes  as  expression  systems. 
Oocytes  microinjected  with  insect  poly 
A+  RNA  produced  neuronal  AChR  polypep¬ 
tides,  which  were  even  inserted  into  the 
oocyte  surface  membrane  and  displayed 
specific  binding  of  a-toxins.  Ion  flux 
studies  have  provided  evidence  that  the 
binding  sites  induced  rr present  ACh-gated 
ion  channels  and  functional  AChR's. 

Breer  et  al.  constructed  a  cDNA  li¬ 
brary  using  the  poly+  RNA  isolated  from 
the  nervous  tisrue  of  young  locusts.  The 
cDNA  was  cloned  into  the  B-galactosidase 
structural  gene  lac  z  of  the  bacterio¬ 
phages  A  gt  11  which  promotes  synthesis 
of  fusion  proteins.  The  A  gt  11  recombi¬ 
nant  DNA  library  was  screened  with  spe¬ 
cific  AChR  antibodies.  Positive  clones 
were  plaque  purified  and  lysogens  were 
made  in  E.  coli/ 1089.  Subjecting  lysate 
of  the  lysogens  to  SDS-PACE,  followed  by 
immunoblotting,  demonstrated  the  produc¬ 
tion  of  a  fusion  protein  that  interacts 
with  antibodies  to  both  E.  coli  8-galac- 
tosidase  as  well  as  locust  AChR.  The 
phage  DNA  has  been  isolated  and  the  DNA 
insert  subcloned  into  M13  vector  for  se¬ 
quence  ..analysis. 

Molecular  Signaling  for  Growth  and  Dif¬ 
ferentiation  in  the  CNS 

Growth  Factors  in  the  Nervous  Svs- 

-  -  -  -  * . 

tem .  The  topic  of  growth  factors  local¬ 
ized  in  neurons  regulating  proliferation 
and  maturation  of  rat  astroglial  cells  in 
culture  was  presented  by  B.  Pettmann,  G. 


Labourdette,  F.  Perraud,  and  M.  Sensen- 
brenner  (Centre  de  Neurochemie  du  CURS 
and  INSERM  U  144,  Strasbourg,  France). 
The  talk  was  given  by  Sensenbrenner ,  who 
is  well-known  for  her  research  on  nervous 
system  growth  factors.  For  her  studies, 
she  used  astroglial  cells  derived  from 
cerebral  hemispheres  of  newborn  rats 
grown  first  for  5  days  in  a  serum-con¬ 
taining  medium  and  then  switched  to  a 
chemically  defined  medium.  The  addition 
of  a  crude  rat  or  bovine  brain  extract  or 
of  a  partially  purified  fraction  to  the 
culture  medium  at  day  5,  and  again  at 
each  medium  change,  induced  a  morphologi¬ 
cal  change  of  the  astroglial  cells,  which 
became  fibrous  with  elongated  processes. 
The  proliferative  activity  of  the  astro- 
blasts  as  well  as  the  biochemical  matura¬ 
tion  of  the  cells  was  enhanced.  Two  ac¬ 
tive  factors,  named  astroglial  growth 
factors  (AGFS :  AGF2  and  AGF1)  were  puri¬ 
fied  from  bovine  brain  after  two  and 
three  chromatographic  steps,  respective¬ 
ly.  The  purified  AGF1  is  an  acidic  pro¬ 
tein  (PI:5.5)  with  an  apparent  molecular 
weight  of  about  17,500  dal  tons.  The  AGF2 
is  a  basic  protein  fPI:9.5)  of  18,500 
daltons.  The  comparison  of  the  physico¬ 
chemical  properties,  the  amino  acid  com¬ 
position,  and  the  amino— terminal  se¬ 
quences  of  the  AGF's  with  other  growth 
factors  isolated  from  the  brain  and  af¬ 
fecting  the  proliferation  of  other  cell 
types  has  indicated  that  AGF2  is  identi¬ 
cal  to  the  basic  fibroblast  growth  factor 
(FGF)  and  AGF1  to  the  acidic  FGF. 

Both  factors  stimulate  the  prolifer¬ 
ation  of  the  cells.  Morphological  changes 
are  induced,  but  are  not  identical.  In 
the  presence  of  the  acidic  FGF,  most 
cell3  remain  flat  with  several  large  and 
few  long  thin  processes.  Under  the  ef¬ 
fect  of  the  basic  FGF  the  cell  bodies 
retracted  and  became  smaller,  and  many 
long  and  thin  processes  developed. 

Polyclonal  and  monoclonal  antibodies 
against  FGF  were  prepared  and  used  for 
lmmunocytochemical  localization  of  chis 
molecule  in  the  rat  brain.  FGF  is  found 
exclusively  in  neuronal  cells.  Most  neu¬ 
ronal  cell  bodies  are  stained  and  in  many 
areas,  the  processes  are  also  labeled. 
The  intensity  of  the  sf  aining  decreases 


with  age.  The  observations  that  FGF  is 
localized  in  vivo  in  neurons  and  is  able 
in  vitro  to  induce  various  effects  on 
astroglial  cells  suggest  strongly  that 
this  molecule  may  play  an  important  role 
in  neuronal-glial  cell  interaction  in  the 
CNS. 

A.  Prochiantz  (College  de  France, 
INSERM  U  114,  Paris)  presented  interest¬ 
ing  data  suggesting  that  astrocytes  syn¬ 
thesize  specific  local  neuronotroph i c 
factors.  He  has  found  that  the  morpho¬ 
logical  development  of  mesencephalic  dop¬ 
aminergic  (DA)  neurons  is  regulated  by 
the  anatomical  region  of  the  monolayer  of 
astrocytes  on  which  they  are  seeded, 
lmmunocytochemical  and  ultrastructural 
studies  showed  that  the  growth  of  the 
dendritic  arbor  of  the  neuron  is  accel¬ 
erated  on  local  mesencephalic  as  opposed 
to  striatal  astroglia.  Conversely,  stri¬ 
atal  neurons  mature  faster  on  striatal 
than  on  mesencephalic  astrocytes.  These 
finding  have  led  Prochiantz  to  propose 
that  specific  interactions  between  neu¬ 
rons  and  astrocytes  from  the  same  regior 
(homotopic  associations)  are  important  in 
the  full  neuronal  maturation. 

GABA  and  Neuronal  Differentiation. 
Some  aspects  of  their  continuing  and  in¬ 
teresting  studies  on  the  role  of  the  in¬ 
hibitory  neurotransmitter  GABA,  as  a  sig¬ 
nal  for  neuronal  growth  and  differenta- 
tion  were  presented  by  A.  Schousboe,  G.H. 
Hansen,  B.  Bellhage,  and  E.  Meier  (De¬ 
partment  of  Biochemistry  A,  The  Panum 
Institute,  University  of  Copenhagen,  Den¬ 
mark).  During  early  development,  neurons 
in  the  CNS  undergo  an  extensive  differ¬ 
entiation  during  which  they  develop  their 
respective  synaptic  machinery;  i.e.,  neu¬ 
rotransmitter  enzymes,  release  processes, 
and  receptors.  These  differentiation 
processes  are  known  to  be  subject  to  reg¬ 
ulation  by  different  external  factors  and 
one  such  factor  appears  to  be  GABA. 
Schousboe  et  al.  have  shown  that  in 
vivo  in  the  brain  as  well  as  in  retina 
and  in  cultured  neurons  exposure  of  neu¬ 
rons  to  GABA  may  lead  to  an  enhancement 
of  neuronal  differentiation  both  at  the 
morphological  level  and  the  functional 
level.  They  have  shown  also  that  the 
development  of  synaptic  structures  and 


subcellular  structures  associated  with 
protein  synthesis  and  axonal  transport  is 
enhanced  by  GABA  or  GABA-receptor-specif¬ 
ic  agonists.  Likewise,  the  development 
of  GABA  receptors  is  greatly  enhanced  by 
treatment  of  different  neural  tissues  and 
cultures  with  GABA  or  GABA  agonists.  The 
mechanism  by  which  this  neurotrophic  ac¬ 
tivity  is  mediated  is  largely  unknown  but 
Schousboe  thinks  that  it  almost  certainly 
involves  interaction  with  GABA-receptors 
on  the  neuronal  plasma  membrane. 

Cangllosides  and  Neurotropic  Agents. 
Studies  of  gangliosides  as  neuromodula- 
tory  and  neurotrophic  agents  for  neurons 
of  the  CNS  were  reported  by  W.  Seifert, 
A.  Wieraszko,  H.J.  Fink,  F.  Forster,  and 
M.  Hollmann  (Department  of  Neurobiology, 
Laboratory  of  Molecular  Neurobiology,  Max 
Planck  Institute  for  Biophysical  Chemis¬ 
try,  Gottingen,  West  Germany).  These 
studies  are  of  particular  interest  since 
almost  all  the  work  on  gangliosides  as 
neurotrophic  agents  has  been  done  on 
nerve  cells  of  the  peripheral  nervous 
system  or  neuroblastoma  cells  in  culture. 
For  their  studies  on  functional  aspects 
of  gangliosides  in  the  CNS,  Seifert  et 
al.  have  used  the  rat  hippocampus  as  a 
model  system  at  four  different  levels: 

1.  In  a  dissociated  serum-free  cell 
culture  system  (embryonic  rat) 

2.  In  the  hippocampal  slice  prepa¬ 
ration  (adult  rat) 

3.  During  reactive  synaptogenesis 
after  lesion  of  entorhinal  cortex 

4.  In  synaptic  plasma  membranes 
from  rat  cortex  and  from  hippocampus. 

They  used  the  hippocampal  cell  culture 
system  to  investigate  the  possible  neuro¬ 
trophic  effects  of  individual  ganglio¬ 
sides  on  pyramidal  neurons  both  in  terms 
of  survival  and  in  terms  of  neurite  out¬ 
growth.  They  also  studied--in  addition 
to  exogenous  ganglioside  cpp  1  ica t ion- - the 
endogenous  pattern  of  gangliosides  during 
in  vitro  differentiation  of  these  neu¬ 
rons.  Both  these  strategies  were  also 
applied  in  the  in  vivo  studies  of  the 
regenerating  hippocampus  following  en¬ 
torhinal  lesions. 


In  addition,  Seifert  et  al.  studied 
the  functional  role  of  gangliosides  in 
synaptic  transmission  and  synaptic  plas¬ 
ticity  with  the  hippocampal  slice  prepa¬ 
ration.  Their  results  suggested  a  spe¬ 
cial  role  for  the  monosialo-ganglioside 
(GM1)  in  glutaminergic  transmission.  By 
using  a  glutamate  binding  assay  with  sy¬ 
naptic  plasma  membranes  from  cortex  and 
hippocampus,  Seifert  et  al.  were  able  to 
demonstrate  a  stimulation  of  glutamate 
binding  to  a  specific  receptor  type  by 
gangliosides.  In  bcrh  cases,  ganglio- 
side-calcium  complex  formation  appeared 
to  be  functionally  involved  in  the  mecha¬ 
nism  of  action. 

4  WORKSHOPS 

Biology  of  Glial  Cells 

Several  different  types  of  studies 
were  presented  in  this  workshop,  includ¬ 
ing  the  use  of  rDNA  techniques. 

Peripheral  Nerve  Myelin.  Studies  of 
the  biosynthesis  of  the  major  integral 
protein  of  peripheral  nerve  myelin,  the 
Po  protein  in  vitro  were  reported  by  P.J. 
Brophy,  C.S.  Gillespie,  and  L.  Bernier 
(Department  of  Biological  Sciences,  Uni¬ 
versity  of  Stirling,  DX)  and  D.R.  Colman, 
D.D.  Sabatini  (Department  of  Cell  Biol¬ 
ogy,  New  York  University  Medical  Center, 
New  York).  Peripheral  nerve  myelin  is 
known  to  be  made  in  Schwann  cells,  analo¬ 
gous  to  oliogodendrocytes  (glial)  cells 
of  the  CNS.  They  found  that  the  Po  pro¬ 
tein  is  synthesized  on  membrane-bound 
polysomes  and  is  cotranslationally  in¬ 
serted  into  the  endoplasmic  reticulum. 
The  N-terminal  signal  sequence  Is  removed 
and  core  glycosylation  occurs  at  the 
rough  endoplasmic  reticulum.  Myelin  basic 
proteins  are  synthesized  on  free  poly¬ 
somes  in  close  proximity  to  the  growing 
myelin  process.  By  contrast,  P2  mRNA's 
are  not  enriched  In  this  myelin-associ¬ 
ated  pool  of  polysomes.  The  2,  3-cyclic 
nucleotide  phosphohydrolases  (Wolfgram 
proteins)  are  also  peripheral  proteins  of 
the  myelin  membranes.  They  are  synthe¬ 
sized  on  free  polysomes  but  like  the 
P2  protein  their  mRNA's  are  not  enriched 
in  those  polysomes  associated  with  mye¬ 
lin. 


Myelin  Proteollpld  Protein.  The 
molecular  cloning  of  mRNA  coding  for  rat 
brain  myelin  proteollpld  protein  (PLP) 
was  presented  by  A.  Dautiny,  P.M.  Alliel, 
M.G.  Mattel,  D.  Pham-Dlnh,  and  P.  Jolles 
(Protein  Laboratory,  CNRS,  UA  118,  Uni¬ 
versity  of  Paris  V,  France).  A  cDNA  li¬ 
brary  was  constructed  from  rat  brain  mRNA 
in  pBR322  and  screened  with  a  14-mer 
mixed  oligonucleotide  probe.  A  positive 
clone  containing  a  1334  base  pair  (bp) 
insert  was  isolated  and  sequenced.  The 
cDNA  encoded  information  for  the  276  ami¬ 
no  acids  of  rat  PLP.  PLP  was  found  to  be 
highly  conserved  during  evolution:  only 
three  differences  were  found  between  the 
deduced  rat  PLP  sequence  and  the  human 
PLP  sequence  recently  established  by  con¬ 
ventional  protein  sequence  methods.  The 
initiator  methicnyl  codon  immediately 
preceeds  the  NH2-terminal  glycine,  indi¬ 
cating  that  PLP  does  not  require  a  signal 
peptide  sequence  for  insertion  into  the 
myelin  membrane. 

Using  in  situ  hybridization  with  PLP 
cDNA  probe,  the  PLP  gene  was  localized  on 
human  chromosome  X  at  band  q22  and  on 
mouse  chromosome  X  at  band  FI.  This  lo¬ 
calization  may  have  implications  for 
x-linked  human  myelin  disorders.  In 
mouse,  Daubigny  et  al.  provided  evidence 
that  the  sex-linked  recessive  mutation, 
jimpy ,  is  located  in  the  structural  gene 
coding  for  PLP. 

Dopaminergic  Neurons.  S.  Denis- 
Donini  (Department  of  Biology,  University 
of  Milan,  Italy)  presented  some  intrigu¬ 
ing  studies  on  neuronal  responses  to 
glial  signals.  The  shape  of  a  neuron, 
which  is  the  basis  of  the  highly  specific 
connectivity  characterizing  the  mature 
brain,  seems  to  be  determined  by  a  com¬ 
bination  of  extrinsic  and  intrinsic  fac¬ 
tors.  In  order  to  understand  the  rela¬ 
tive  contribution  of  nature  and  nurture, 
Denis-Donini  studied  in  vitro  the  behav¬ 
ior  of  two  sets  of  neurons  from  mouse 
embryos:  (1)  the  afferent  dopaminergic 
(DA)  neurons  from  the  substantia  nigra 
and  (2)  the  local  circuit  DA  interneurons 
from  the  olfactory  bulb  (OB).  Denis- 
Donini  had  previously  shown  that  nigral 
afferent  neurons  have  the  capacity  to 
respond  to  various  environmental  signals. 


By  contrast,  interneurons  from  the  OB 
have  a  fixed  morphology;  i.e.,  short 
axons  and  dendrites  that  never  change  in 
all  conditions  tested.  This  striking 
difference  between  both  sets  of  neurons 
was  best  exemplified  by  comparing  them 
cultured  on  OB  glia.  The  interneurons 
remained  unmutated,  whereas  afferent  neu¬ 
rons  extended  gigantic  processes.  This 
latter  effect  was  correlated  with  the 
exceptional  capacity  of  the  OB  to  sustain 
the  regeneration  of  primary  sensory  axons 
into  a  CNS  environment  and  can  be  due  to 
the  fact  that  astrocytes  and  superficial 
glia  in  the  bulb  synthesize  large  amounts 
of  laminin  that  is  deposited  in  the  ex¬ 
tracellular  matrix.  Therefore,  laminin 
seems  to  be  a  choice  substrate  for  stimu¬ 
lating  process  outgrowth  in  CNS  afferent 
neurons  but  not  in  interneurons.  These 
results  show  that  two  sets  of  neurons, 
although  sharing  the  same  neurotransmit¬ 
ter,  responded  differently  to  envi¬ 
ronmental  signals  in  a  way  that  reflects 
their  functional  phenotype.  This  sug¬ 
gests,  according  to  Denis-Donini  that 
neuron-glia  interactions  might  occur 
through  an  effector-receptor  mecha¬ 
nism. 

Molecular  Cloning  of  a  Glia-Derived 
Neurite-Promoting  Factor.  Exciting  re¬ 
sults  on  the  molecular  cloning  of  a  glia- 
derived  neurite-promoting  factor  (GdNPF) 
were  presented  by  S.  Gloor,  J.  Guenther, 
H.  Nick,  R.  Meier,  J.  Sommer,  and  D.  Mon- 
ard  (Friedrich  Miescher  Institute,  Basel, 
Switzerland).  The  GdNPF,  a  &3-kD  poly¬ 
peptide,  had  been  purified  to  homogeniety 
from  medium  conditioned  by  C6  rat  glioma 
cells.  Gloor  et  al.  have  found  that  this 
factor  is  a  potent  serine  protease  in¬ 
hibitor  which  forms  a  sodium  dodecyl  sul¬ 
fate-resistant  complex  with  proteases 
such  as  urokinase,  tissue  plasminogen 
activator,  thrombin,  and  trypsin.  Gloor 
et  al.  have  constructed  a  cDNA  library 
from  C6  glioma  mRNA.  A  rat  cDNA  clone 
with  a  sequence  coding  for  GdNPF  was 
isolated  by  hybridization-selected  tran¬ 
scription  using  rabbit  anti-GdNPF  poly¬ 
clonal  antibodies.  The  first  cDNA  clone 
was  used  for  screening  a  second  rat 
glioma  cDNA  library  having  larger  in¬ 
serts.  The  amino  acid  sequence  from  rat 
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GdNPF  has  been  deduced  from  the  nucleo¬ 
tide  sequence  of  the  Isolated  cDNA  clone. 
The  identity  of  this  sequence  has  been 
confirmed  by  gas-phase  seqi encing  of  some 
tryptic  fragments  from  the  purified  GdNPF 
protein.  Northern  blot  analysis  indica'ed 
a  postnatal  regulation  of  the  GdNPF  gene 
during  rat  brain  development. 


Neurotransmitters  and  Peptides  in  Stress 

The  aim  of  this  workshop  was  1:0  ana¬ 
lyze  the  role  of  brain  and  peripheral 
catecholamines-nonadrenaline ,  adrenaline , 
and  dopamine;  of  brain  serotonin  and  his¬ 
tamine;  and  of  enkephalins  in  neuroendo¬ 
crine  processes  undar  stress  in  the  rat 
and  man.  Understanding  of  the  exact  mech¬ 
anisms  of  the  stress  response  a,  jears  to 
be  considerably  complicated  by  the  fact 
that  monoaminergic  and  peptidergic  sys¬ 
tems  interact  in  the  control  of  neuroend¬ 
ocrine  responses  under  stress. 

Noradrenergic  System  and  Stress. 
Studies  of  the  brain  noradrenergic  system 
in  stress  were  discussed  by  T.I.  Belova 
and  P.K.  Anokhin  (Institute  o;  Normal 
Physiology,  USSR  Academy  of  Sciences, 
Moscow,  USSR) .  Belova  had  shown  previ¬ 
ously  that  the  locus  coeruleus  (LC)  plays 
an  important  role  in  blood  pressure  regu¬ 
lation  under  emotional  stress,  that 
stress  increased  the  permeability  t  '  the 
blood  brain  barrier  (BBB),  and  that  rup¬ 
tures  of  brain  parenchymal  vessels  occur¬ 
red,  especially  in  the  formatio  reticu¬ 
laris  t.esencephali  (FR  mes)  .  8elova  has 
found  that  LC  also  has  a  regulatory  in¬ 
fluence  on  B8B  function  and  the  integrity 
of  brain  vessels.  Since  the  FL  mes  is 
the  structure  involved  in  many  kinds  of 
adaptive  functions  (homeostatic  and  be¬ 
havioral)  it  is  suggested  that  emotional 
stress  leads  to  a  deficiency  of  the  orga¬ 
nism's  adaptive  function.  Belova  pro¬ 
posed  the  following  mechanism  of  disturb¬ 
ances  of  adaptive  function  under  stress: 
emotional  stress  -  LC  hyperfunction  -*■ 
changes  in  brain  energy  metabolism  ■*  rup¬ 
tures  of  brain  parenchymal  vessels,  and 
as  the  consequence  of  these  events,  -*■ 
damage  of  nerve  and  glial  cells  (in  rR 
mes  especially)  -*•  disturbance  of  the  or¬ 
ganism’s  adaptive  capacity. 


Serotoninergic  System  and  Stress. 
Studies  of  another  transmitter  system  in 
str-sa,  namely  the  serotoninergic  system 
were  reported  by  Culman,  F.  Zemsn, 
(Institute  of  Experimental  Endocrinology 
Bratislavia,  Czechoslovakia)  and  C.C. 
Chiueh  (N<*.ional  Institute  of  Mental 
Health,  Bethesua,  Maryland).  Turnover  of 
brain  serotonin  (5-HT)  reflects  the  func¬ 
tional  state  of  the  5-HT  system.  In  gen¬ 
eral,  increased  activity  of  5-HT  neurons 
accelerates  the  biosynthesis  of  5-HT,  its 
release,  and  its  degradation.  5-HT  bio¬ 
synthesis  depends  on  the  availability  of 
the  precursor,  tryptophan  (TP),  its  up¬ 
take  in  5-iiT  nerve  terminals,  and  the 
rate  of  hydroxy lation  of  TP  by  tryptophan 
hydroxylase  (TPH).  The  activation  of  TPH 
increases  tha  biosynthesis  of  5-HT.  The 
rate  of  5-HT  degradation  depends  on  the 
release  of  5-HT  and  its  reuptake  into  the 
nerve  endi  gs  and/or  glial  cells.  5-HT 
after  its  release  and  reuptake  is  more 
susceptible  to  conversion  to  5-hydroxyin- 
dolacetic  acid  (5-HIAA)  by  monoaminoxi- 
dase . 

All  these  factors  are  involved  in 
the  regulation  of  the  5-HT  system  activ¬ 
ity  in  stress  conditions.  Culman  et  al. 
found  that  acute  stress  increases  5-HIAA 
levels  in  the  majority  of  examined  brain 
areas.  Increased  TP  levels  and  increased 
accumulation  of  5-hydroxytrophan  after 
decarboxylase  inhibition  in  several  brain 
areas  suggest  the  accelerated  synthesis 
of  5-HT,  according  to  Culman  et  al .  These 
results  demonstrate  tha  increased  turn¬ 
over  of  5-HT  in  the  brain,  presumably  due 
to  en  increase  in  the  release  of  5-HT 
from  '•he  ner'e  terminals  during  acute 
stress . 

Corticotropin  Releasing  Factor  and 
Vasopressin .  In  a  different  approach, 
the  effect  of  insulin-induced  hypogly¬ 
cemia  on  the  turnover  oi  corticotropin 
releasing  factor  (CRF)  and  vasopressin 
(VP)  in  the  median  eminence  (ME)  of  the 
rat  was  reported  by  F.  Berkenbosch  and 
P.J.H.  Tilders  (Department  of  Pharmacol¬ 
ogy,  Medical  Faculty,  Free  University, 
Amsterdam).  The  study  was  based  on  the 
known  ^Ifect  of  insulin-ir.  luced  hypogly¬ 
cemia  to  stimulate  pituitary  adrenocorti- 
cotropin  (ACTH)  se  etion  in  animals  and 


man.  In  eh«  present  gtiufy,  groups  of 
fasted  Vlattr  rats  were  decapitated  at 
different  time- Intervals  after  adminis¬ 
tration  rf  insulin.  CKF  and  VP  were  meas¬ 
ured  in  ttic  external  *  of  ME  by  quant¬ 
itative  immunocytrochesistry  or  ME-ex- 
tracts  were  made  for  radioimmunoassay  of 
CPF.  Insulin  had  no  marked  effects  on 
the  V?  and  CRF  concentration  in  the  ME. 
Administration  of  colchicine  in  a  dose 
that  blocks  axonal  transport  in  VP-pro- 
ducing  neurons  had  no  effect  on  V?  and 
CRF  content  cf  the  ME  in  unstressed  rats. 
However,  additional  administration  of 
insulin  caused  a  time-related  decline  of 
both  VP  and  CRF  in  the  ME  to  4C  to 
50  percent  after  3  hours  without  effect¬ 
ing  the  glucose  and  ACTH  response  as  seen 
in  noncolchicine  treated  rats.  Precreat- 
aent  of  colch 1 c ine-t rea t ed  rats  with  dex- 
amethasone  blocked  the  A^TH  responses  and 
prevented  the  hypoglycemia-induced  reduc¬ 
tion  of  VP  and  CRF  ir.  the  ME.  Thua ,  it 
appears  that  (a)  hypoglycemia  enhances 
the  secretory  activity  and  thereby  the 
turnover  of  CRF  and  VP  neurons  termina¬ 
ting  in  the  ME  and  (b)  VP  and  CRF  re¬ 
leased  from  their  nerve  terminels  are 
rapidly  replenished  by  fast  sxonel  trans¬ 
port  . 

Catecholamines,  Cortisone,  and 
Stress  ■  The  response  of  brain  catechola¬ 
mines  and  plasma  corticosterone  to  pe¬ 
ripheral  viral  injection  was  reported  by 
A.J.  Dunn  and  M.L.  Powell  (Department  of 
Neuroscience,  University  of  Florida, 
Gainesville).  in  intact  mice,  they  found 
an  Increase  In  pui-ma  cor* tcosierore  con- 
centation  following  the  inte -pel itonea  i 
Injection  (i.p.)  of  Newcastle  Disease 
Virus  (NVD).  In  contradiction  to  previ¬ 
ous  reports  from  other  laboratories,  no 
increase  was  seen  in  hvpophysectomi zed 
animals.  However,  Dunn  and  Powell  did 
observe  significant  increases  In  cate¬ 
cholamine  catabolites  in  Che  brains  of 
both  intact  and  hypophyseu t ion  I  zed  mice 
after  Injection  of  NVD.  These  results 
suggest  that  the  brain  responds  to  an 
antigenic  challenge  (stress)  to  the  im¬ 
mune  system  and  may  Involve  immune  de¬ 
fense  mechanises. 

Neural  Induct  I  an  of  En z yme s  Du r t n g 
Stress.  Studies  of  the  central  regula¬ 


tion  of  th«  sympathoadrenal  system  in 
animals  under  stress  were  presented  by  T. 
Sourkes  (Department  of  Psychiatry,  McGill 
University,  Montreal,  Canada).  The  phe¬ 
nomena  of  neural  induction  of  enzymes  in 
rats  subjected  to  stress  has  been  used 
to  identify  and  locate  the  site  of  some 
CHS  neurotransmitters  involved  in  regula¬ 
tion  of  specific  functions  of  the  adrenal 
gland.  Thus,  Sourkes  has  found  that  In¬ 
duction  of  TH  is  favored  by  activation  of 
a  dopaminergic  system  in  the  A9  region  of 
the  brain  and  is  retarded  by  serotonergic 
fibers  emanating  from  the  medial  raphe 
nucleus.  In  contrast,  dopamine  B-hydrox- 
ylase  t'DBK)  )  iducclon,  which  also  occurs 
in  the  stressed  rat,  entails  reduction  of 
both  catecholamines  and  serotonin,  as 
seen  in  the  reserplnlzed  animal  or  those 
given  a  combination  of  a-methyltryosine 
and  p-chlorophenylalanine .  DBH,  like  TH, 
is  also  inducible  through  a, central  mus¬ 
carinic  action  (oxotremorine) ;  this  in¬ 
duction  is  aruliorsted  under  the  Influ¬ 
ence  of  CABA  gonists. 

Pituitary  Reaponse  to  St  ress .  A 
detailed  study  on  rhs  role  -„f  the  adre- 
nomedul lary-p i tul tary  axis  in  the  control 
of  the  pituitary  response  to  stress  was 
presented  by  F.J.H.  Ttxdera,  F.  Barken- 
bosch,  and  l.D.  van  Zoest  (Department  of 
Pharmacology ,  Medical  Faculty,  Free  Uni¬ 
versity,  Amsterdam).  Tllders  #t  si.  found 
that  peripheral  adminiz'rat ion  ot  *ri- 
nephrine  (F.P)  at  doses  i  -sul t  lng  In  plas¬ 
ma  EP  levels  es  seen  during  stress,  in¬ 
creases  the  circulating  concentration  of 
various  stress-like  hor»v**s  (prolactin 
(PRI.  J,  ACTH.  B-endorphin  [  F.ND  ! ,  a  meleno- 
cyte-stlaulst ing  hormone  [MSA])  to  lev¬ 
els  seen  during  stress.  These  effects 
appear  to  be  mediated  by  3-adrenorecep¬ 
tors  and  are  of  physiological  signifi¬ 
cance  since  the  acute  increase  of  some 
pituitary  hormones  (e.g.,  PKL,  MNH ,  END, 
but  not  of  ACTH)  during  exposure  of  rats 
Co  emotional  stressors  was  found  to  be 
attenuated  by  pretreatment  of  rats  with 
B-edrenergic  blockers.  Also,  pretreatment 
of  rats  with  chorisondauine ,  a  blocker  of 
stress- induced  secretion  of  EP  and  nor¬ 
epinephrine,  activated  Che  MSH.  F.ND,  and 
PRI.  responses  to  emotional  stresses.  In 
addition,  adrenal  enucleation,  which 
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results  In  a  disappear cnee  of  stress-in¬ 
duced  secretion  cf  PI.  reduced  the  PRL, 
MSH,  and  END  responses  to  novel  environ¬ 
ment  and  footshock.  Tilders  et  si.  think 
that  their  observations  show  thst  cate¬ 
cholamines  released  from  the  adrenal  me¬ 
dulla  are  Involved  In  the  release  of  hor¬ 
mones  from  lactotroph  and  melanatroph 
cells  during  emotional  stress. 

Opioid  Peptides  and  Stress,  C. I. 

Van  Loun,  K.  Plerzchaen,  L.  Brovn,  S. 
Moua ,  P.  Zeman,  and  S.  Kvstnansky  (De¬ 
partment  of  Medicine,  University  of  Ken¬ 
tucky  and  V. A.  Medical  Center,  Lexington, 
Kentucky,  and  Institute  of  Experimental 
Endocrinology,  Center  for  Physiological 
Sciences,  Slovak  Academy  of  Sciences, 
Bratislavla,  Czechoslovakia )  reported  on 
an  in  vivo  study  of  stress-induced  secre¬ 
tion  of  sympathoadrenal  opioid  peptides 
and  catecholamines  In  two  animal  models 
(rats  and  dogs).  They  found  that  stress 
(  iansobt 1 Izat Ion)  stimulated  the  secretion 
of  proenkephalin  A-derlved  opioid  pep¬ 
tides  In  both  animal  models.  Repeated 
stress  In  the  rat  appeared  to  be  associ¬ 
ated  with  adaptation  of  the  Met-enkephe- 
lln  (Met-Enk)  response  with  decreased 
release  hut  lncreaaed  synthesis  or  pro¬ 
cessing  of  adrenal  Met-Enk. 

Immune  1 oglcal  Approaches  to  Synapse  and 
Devi e  1  opment  of  Che  Nervous  .System 

J  mraur.o  log  1  ca  1  Detection  of  Trinaalt- 
r«rs.  A.C.  Cuello  (Department  of  Pharma¬ 
cology  ,■  McC  1  1  1  University,  Montreal,  Can¬ 
ada  )  ,  who  has  been  applying  hvbrldoma 
technology  to  Investigate  transmitter- 
specific  neurons  in  the  central  and  pe¬ 
ripheral  r  ervi’us  system,  hra  developed 
two  new  methods  for  apr  Meat  Ion  to  such 
studies.  Cuello  and  others  have  found 
that  there  seems  to  be  sn  Intrinsic 
r ross-r eac t  i  v j r v  of  monoclonal  antibodies 
“ubsl  which  results  In  a  discrepancy  of 
■niccri'.irt  lv’  tv  to  antigens  present  In 
*  pil’d  phase  ,-id  an!  ‘gens  f  1  zed  In  solid 
r  MSI'  'tissue  ier  t  !  <  ,o  s  )  .  Cuello  has  de¬ 
veloped  a  B.'hcd  ‘or  the  lamninocv t ocheml - 
cal  detection  o',  transmitter  substances 
or  markeis  based  on  the  use  of  Internally 
labeled  Mahs.  A  labeled  amino  acid,  usu¬ 
ally  lysine.  Is  added  to  the  hvbrldoma 


and  becomes  Incorporated  into  Immunoglob¬ 
ulin  (IgC).  In  thla  may,  Cuello  obtains 
a  probo  of  high  specific  activity  that  la 
stable  for  up  to  2  years.  This  method 
el  lows  the  demonstration  of  antigenic 
sites  by  light  and  electron  microscopy 
radioautography  (radlolmmunocytochemia- 
try).  The  second  method  makes  use  of 
bl-speclflc  Mabs,  a  product  of  hybrld-hy- 
brldomaa  (e.g.,  substance  P  ♦  peroxi¬ 
dase).  This  method  permits  the  immuno- 
entyeatie  demonstration  of  antigenic 
sites  using  a  single  lMiinoglobulln  (bio- 
specific  Mabe) . 

A  Hew  Choi lnarg Ic-Spec If lc  Antigen. 
The  characterisation  and  distribution  of 
a  new  chollnergic-rpecif ic  antigen  which 
they  have  termed  Chol-i  wee  reported  by 
E.  Borroni,  P.  Perrattl,  end  J.  Obrocki 
(Department  of  Neurochemlscry ,  Max  Planck 
Institute  for  Biophysical  Chemistry,  Got¬ 
tingen).  In  a  search  for  surface  anti¬ 
gens  specific  for  cholinergic  neurons, 
Borronl  et  al.  isolated  the  plasma  mem¬ 
branes  of  the  purely  cholinergic  electro¬ 
motor  nerve  terminels  of  the  electric 
organ  (EO)  of  Tory* do  mamorota.  These 
plaeme  membrane  fractions  were  used  to 
raise  an  antlaerum  (a-7SM)  to  them.  The 
antiserum  recognizee  various  gangllosldes 
In  Tornado  end  croee-reecte  with  mamma¬ 
lian  cholinergic  terminals.  This  has 
mainly  been  demonstrated  by  its  capacity 
to  Induce  the  selective,  comp  lament -medi¬ 
ated  lysis  of  the  cholinergic  subpopula¬ 
tion  of  guinea  pig  cortical  synapt 1  comes . 
?ory*do  EO  gwngl  losidee  were  found  to 
Inhibit  this  lysia.  Thus,  the  Chol-1 
•appeared  to  be  genglloaidic  in  nature. 
This  wss  teeted  by  (1)  a  teet  of  the  In¬ 
hibitory  activity  of  guinea  pig  brain 
ganglloeldes  after  extensive  purification 
or  exposure  to  varioue  biochemical  treat¬ 
ments;  (2)  affinity  pw  r !  f  lc.it  1  on  of  the 
n-TSM  on  immobilized  Ft)  gangMosldes  and 
test  of  Its  activity  in  the  ivsis  of  cho¬ 
linergic  avnaprososies.  Ixsuno,  t  a  I n  1  ng  on 
thfn-Isver  c  h  r  ■ -fi.t  t  og  r  aph  1  r  plates  showed 
two  h.m<i*  correspond lng  to  tlnnr  gang! In¬ 
sides  migrating  close  to  GTih  and  Cl)  gan* 
gllnsldes.  In  addition,  th.-  affinity- 
purifled  serum  was  used  to  study  the  lm- 
munoh  1  s t oc hem  1 ca 1  distribution  of  Chol-1 
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in  rat  CHS.  Tha  result*  obtained  lndlcata 
th*  existence  of  two  polysislo-gsnglio- 
sldas  bearing  antigenic  determinants  « pa¬ 
cific  for  the  cholinergic  system. 

Acetylcholine  Receptor  Blocking. 
Studies  using  Maba  and  antibodies  from 
the  serum  of  patients  with  ayasthania 
gravis  to  probe  the  binding  sites  for 
j-bungarotoxin  (Butx)  of  the  acathylcho- 
lina  receptor  (AChR)  from  Torpjdo  and 
frost  aousa  ousels  of  12  Mabs  produced 
against  the  Bu-Tx-bind lng  sites  of  the 
Torpedo  AchR  were  reported  by  Z.W.  Hall, 
A.J.  Dovding,  and  Y.  Cu  (Division  of  Neu- 
roblology,  Department  of  Physiology,  Uni¬ 
versity  of  California,  San  Francisco). 
Two  Mabs  blocked  Bu-tx  binding  complete¬ 
ly,  whereas  the  other  Mabs  caused  50  per¬ 
cent  inhibition.  The  10  that  caused  par¬ 
tial  Inhibition  fell  into  two  mutually 
exclusive  groups.  Inhibition  caused  by 
members  of  each  group  was  not  additive 
while  members  of  different  groups  pro¬ 
duced  additive  inhibition.  Pharmacologi¬ 
cal  experiments  showed  that  the  two 
groups  of  antibodies  block  pharmacologi¬ 
cally  distinct  sites,  with  different  af¬ 
finities  for  d-tubocurarlne  (dTC)  and 
for  pancuronium. 

Hall  ct  al.  also  studied  antibodies 
in  a  myasthenic  serum  that  produce 
50  percent  inhibition  of  Bu-Tx  binding 
end  specifically  block  the  high  affinity 
site  for  dTC.  These  antibodies  also  in¬ 
hibit  the  functional  response  of  the  re¬ 
ceptor  to  acetylcholine.  The  relation 
between  blockade  of  t ox  In-h i nd ing  and 
Inhibition  of  the  functlonel  response 
suggests  that  binding  of  antibody  to  a 
single  toxin-binding  site  is  sufficient 
to  Inactivate  the  receptor. 

Isolation  of  Endogenous  Benzodiaze¬ 
pine.  The  use  of  Maba  to  Isolate  an  en¬ 
dogenous  beruod iareptne  from  mammalian 
brain  was  reported  by  A.L.  D*  Bias  (De¬ 
partment  of  Neurobiology  and  Behavior, 
State  University  of  New  York,  Stony 
Brook),  De  Blag  found  that  benzodiazt- 
plne-like  molecules  ere  present  in  selec¬ 
ted  neuronal  populations  of  rat  brain 
using  the  ant ibenxod 1 azeplne  Mabs  21-7F9. 
This  finding  was  supported  by  iimsunocy t o- 
chemlstry  and  Immunoblot t lng  experiments. 


The  endogenous  benzodiazepine-like  mate¬ 
rial  was  laolated  from  bovine  brain  and 
purified  to  homogeneity  by  imaunoaffin- 
lty  chromatography  on  immobilized  Mabs 
21-7F9  followed  by  gel  filtration  on 
Saphadex  G-25  and  by  two  different  high- 
presaure  liquid  chromatography  (HPLC) 
steps.  The  purified  substance  has  been 
Identified  as  the  benzodiazepene ,  N-des- 
methy ldiaznpam,  using  mass  spectroscopy, 
HPLC,  spectrophotometry,  and  BZDR-binding 
technique  (inhibition  of  H3-f lunitrazepam 
binding  to  tha  neuronal-type  benzodiaze¬ 
pine  racaptor). 

Benzodlazeplne-llke  immunoreact ivity 
with  eha  Kab  21-7F9  was  also  found  In  all 
tha  human  brains  tested  including  six 
brains  that  were  stored  in  paraffin  sinca 
19*0,  15  years  before  the  first  chemical 
synthesis  of  benzodiazepines.  It  appears 
that  natural  benzodlazepf ne-llke  mole¬ 
cules  and  possibly  benzodiazepines  them¬ 
selves  are  present  in  human  and  other 
mammalian  brains.  However,  De  Bias  does 
not  know  yet  whether  natural  benzodiaze¬ 
pines  or  benzodiazepine-1  ike  molecules 
srs  blosyntbestxed  by  mammals  or  whether 
they  ere  taken  from  the  diet. 


5  CONCLUSION 

The  greatly  increased  use  of  molecu¬ 
lar  biological  techniques  including  re¬ 
combinant  DNA  methods  to  investigate 
problems  in  neurobiology  which  could  not 
be  approached  with  conventional  biochem¬ 
ical  methods  was  very  evident  in  the 
presentations  at  the  Sixth  Meeting  of  the 
European  Society  fer  N«u rochem 1 stry  . 
Furthermore,  immunological  approaches 
received  a  great  deal  of  attention.  The 
emphasis  on  the  utilization  of  these 
powerful  tools  hy  European  scientists  is 
relatively  recent  since  at  the  previous 
meeting  of  this  organization  held  in  Bu¬ 
dapest,  Hungary,  in  !S84  (ONRI.  report 
C-7-84),  there  was  a  paucity  of  presenta¬ 
tions  in  this  area.  Aa  in  the  !'S,  manv 
European  scientists  who  had  been  tialned 
as  molecular  biologists  have  entered  the 
field  of  neurohiology  to  tackle  research 
in  this  area  at  a  truly  molecular  level. 
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APPENDIX  1:  SCIENTIFIC  PROQUM 


Plenary  Lectures 

^Cloned  Gene*  for  Receptors,"  E.A.  Barnard  (UK). 

"Dynamics  of  Membrane  Llpida:  A  Non-Equil lbrium  Model  of  Receptor-Ligand  Interac¬ 
tion,"  L.D,  Bergelaon  (USSR). 

"Receptor-Stimulated  Inoaitol  Phospholipid  Hydrolyala  and  Neural  Function,"  M.J.  Ber- 
rldge  (UK). 

ESN  Honorary  Lectures 

"Covalent ly  Attached  Phosphstidyl-Inositol  aa  a  Hydrophobic  Anchor  for  Acetylcholine¬ 
sterase  and  Other  Membrane  Protein*,"  A.H.  Futerman  (Israel). 

"Neuronal  and  Extraneuronal  Mechanisms  of  GABA  in  the  Masnalian  Periphery,"  S.L. 
Erdo  (Hungary). 

Symposia 

"Molecular  Aspects  in  Neurotransmitter  Storage  and  Secretion,"  Chairmen:  H.  Winkler 
(Austria)  and  E.  Neher  (West  Germany). 

"Molecular  Mechanisms  of  Ischemic  Brain  Damage,"  Chairmen:  B.K.  Slesjo  (Sweden)  and 
J.  Foebergrova  (Czechoslovakia). 

"The  Impact  of  Molecular  Cenetlcs  on  Neurochemlatry , "  Chairmen:  E.A.  Barnard  (UK) 
and  U.Z.  Llttauer  (Israel). 

"Receptors  in  Human  Brain,"  Chairman:  P.  Laduron  (Belgium). 

"Molecular  Signalling  for  Growth  and  Differentiation  in  the  CNS,"  Chairmen:  W.  Sei¬ 
fert  (West  Germany)  and  A.  Schousboe  (Sweden). 

Workshops 

"Receptor-Controlled  Adenylate  Cyclase,"  Chairmen:  S.  Hynle  (Czechoslovakia) ,  E. 

Costa  (US),  and  M.  U1  (Japan) . 

"Progress  in  the  Biology  of  Glial  Calla,"  Chairman:  N.  Baumann  (Franca)  and  A.  Pro- 
chlantz  (France). 

"Functional  Biochemistry  of  Brain  Ganglloeldes,"  Chairmen:  G.  Tettamentl  (Italy)  and 
N.F.  Avrova  (USSR). 

"Neurotoxlna  and  Ion  Channels,"  Chairmen:  J.O.  Dolly  (UK)  and  B.I.  Khodorov  (USSR). 

"Cerebrospinal  Fluid  Basic  and  Clinical  Aspects,”  Chslrmen:  H.  Link  (Sweden)  and  J. 
Tlchy  (Czechoslovakia). 

"Neurotransmitters  and  Peptides  in  Stress,"  Chairmen:  R.  Kvetnansky  (Czechoslovakia) 
and  F.J.H.  Tllders  (The  Netherlands). 

"Muscarinic  Receptors,"  Chairmen:  T.  Bsrtfai  (Sweden!,  M.  Sokolovsky  (Israel),  and 
f.  Jarv  (Entonian  SSR). 

"Cell  Recognition  and  Neuronal  Choices  in  Neurogenes ia , "  Chairmen:  M.  Weber  (France) 
and  E.  Bock  (Denmark). 

"Neuropathology  of  Axonal  Transport,"  Chairmen:  J.  Sjostrand  (Sweden)  and  D.  Tomlin¬ 
son  ( UK )  . 

"Veurorhemistry  of  Dementia,"  Chairmen:  Y.  Agid  (Frsvce)  and  M.  Shelanski  (US). 

"  1  amuno 1 ug i c a  1  Approaches  to  Synapsis  and  Development  of  'h«  Nervous  System,"  Chair¬ 
man:  A.C.  Cuello  (Canada). 

"New  Approat he*  to  Metabolic  Regulation."  Chairman:  H.S.  Bachelnrd  (t’X) . 

"Pbospho i nos  it  Ides  and  Neuro t ransml ss ion , "  Chairmen:  S.R.  Nahorski  (UK)  and  M.J. 

Berridge  M'K) . 

"Neuropeptides  and  Their  Peptidases,”  Chairmen:  A.J.  Turner  (UK)  and  I.  Ha  J '  (• 
(Czechoslovakia)  . 

"Na  ,  K-ATPase  and  Its  Physiological  Regt.  1  a t o r s , "  Chairmen: 
vakia)  and  A.  Swann  (US). 


V.  Vyskocil  (Czechoslo- 


Round Cab lea 

**Neuro  transmitters  In  the  Myenteric  Plexus,"  Chairman:  H.P.  Shuka  (USSR), 

"Substance  P  and  Other  Tachyklnlna ,"  Chairmen:  N.N.  Osborne  (UK)  and  M.R.  Hanley 
(UK) •  | 

"DNA  Synthesis,  Repair,  and  Degradation  in  the  Brain,"  Chairmen:  V.  Mares  (Czecho¬ 
slovakia)  and  A.  Giuditta  (Italy).  j 

"New  Trends  in  Extrapyramidal  Disorders,"  Chairman:  L.G.  Battlstin  (Italy). 
"Regeneration  Program  of  the  Neuron,"  Chairman:  G.W.  Kreuczberg  (West  Germany). 

"Cholinergic  Synaptic  Vesicles,”  Chairmen:  H.  Zimmerman  (West  Germany)  and  S.M.  Par¬ 
sons  (US) . 

"Advances  in  the  Isolation  and  Structural  Analysis  of  the  Opioid  Receptors,"  Chair¬ 
man:  A.  Borsodi  (Hungary). 

Poster  Sessions 

Acetylcholine  Synthesis,  Storage,  and  Release 
Acetylcholine  Receptors  and  Cholinesterases 
Catecholamines  and  Serotonin  j 

Excitatory  Amino  Acids 

GABA  and  Benzodiazepines  j 

Synaptic  Transmission  and  Synaptosoces 

Neural  Peptidea,  Hormones,  Proteins,  and  Polyamines 

Opioids  and  Substance  P 

Myenteric  Plexus 

Second  Messengers  and  Protein  Phosphorylation 

Membranes,  Channels.  Ions,  and  ATPases 

Axonal  Transport  and  Peripheral  Nerve 

Neuropharmacology  and  Neuropathology 

Extrapyramidal  Disorders  and  Alzheimers'  Disease 

Oxygen  and  Hypoxia  i 

Neuronal  Regeneration  and  Transplantation 

Glia,  Myelin,  and  Demyelination 

Lipids 

Nucleic  Acids 
Neural  Development 

Cerebrospinal  Fluid  and  Blood-Brain  Barrier 
Immunological  Aspects 
Memory  and  Behavior 
Ceneral  Metabolism 


[ 


